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(57) Abstract: 

PURPOSE: A radiosensitizer, containing a 
specific 3-nitro-l, 2, 4-triazole compound as an 
active ingredient, capable of remarkably 
increasing the sensitivity of hypoxic cells to 
radiation and increasing the radiotherapeutic 
effect with low toxicity. 

CONSTITUTION: A radiosensitizer containing a 
3-nitro-l, 2, 4-triazole compound expressed by the 
formula {X is halogen, group expressed by the 
formula -C0-R1 [Rl is a group of -0R2 or 
-N(R3)R4]; R2 and R3 are H, alkyl, etc. ; R4 is a 
group of R3, etc. ; R is H, alkyl, hydroxyalkyl, 
etc.}. Examples of a specific compound include 
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PURPOSE:A radiosensitizer, containing a specific 3-nltro-1 ,2,4-triazole compound as 
an active ingredient, capable of remarkably increasing the sensitivity of hypoxic cells 
to radiation and increasing the radiotherapeutic effect with low toxicity. 
CONSTITUTION:A radiosensitizer containing a 3-nitro-1 ,2,4-triazole compound 
expressed by the formula {X is halogen, group expressed by the formula -CO-R1 [R1 
is a group of -OR2 or -N(R3)R4]; R2 and R3 are H, alkyl, etc.; R4 is a group of R3, 
etc.; R is H, alkyl, hydroxyalkyl, etc.}. Examples of a specific compound include 2-(3'- 
nitro-5'-bromo-1 '^'^'-triazol-l *-yl)acetic acid ethanolamide, etc. The compound 
expressed by the formula is capable of promoting inactivation of intractable hypoxic 
cells present in malignant tumor by irradiation. 



Data supplied from the esp@qenet database - Patent Abstracts of Japan 



http;//v3.espaeenet.com/textdoe?DB^PAJ&&IDX=JP62 1 38427&FM) 



1/4/05 




© a * m n 2* n (j p) © # s* tu £ §8 
© & (§{§ 4$ I* & m ( a) BS62- 138427 

©Int.Cl." taSlJIS-t /TF^MS^-t ©££8 PSfP62^(1987) 6 ^22B 

A 61 K 31/41 ADU 
II C 07 D 249/14 6664- 4C 

g2if* ^Pcogt 1 (isl) 



©4$ m PS60- 277975 
®iH m PS60(1985)12^12B 



@& 


88 






^fPffJ^E^E^BB^^fSgST 3 #JfcOT 16 


@& 


BJ 


% 


* ill « 


^§m-fc£»ri-207-3 


@g 


8J 


% 


+ B £ 


ig8immTiT#406-71 


©m 


m 


A 




inKf5^iillE^^.8Ti 












©aj 


m 


A 
















©tH 


m 


A 


K « * # 




©ft 


m 


A 


UJ P MS 





91 fin . V 

ttttlKttdSffl 
2 . ftftHSOlBIB 

fc<0-fta; (I) T«$4l43-^ h d-1,2.4- 
h V 7 Uftlt« 
4^ ttttttttBM. 

I 

R 

Ritt-O-B, $ /;(i-N(B,)R4^/i;L, 8.IJ:*KB?« 
7 ;u * ;u & . t Ka*i/7^+fl/S» x - 

-r/HS^*^r*7^*/ua**L. 8,U*% 
fiS ?■ x 7 ;u + ii/ £ . t k a * •> 7 * * ?J . x - 

ff&tfx-f^tt^*Trr*7/u*/ua**u. 

R<tiR,T£ $ *l* £ tt-R,-*l(R»)R, 



Z&ZffiL. X. BiiB«XttR*iB,ttE^tr»^ 

7KLTfc«fc<* $ fe(CRs£B*tt E i ^li^LT? 

R tt. ^JRflSiF. 7/u+iuS. t Kp * *>7/u* 
-Cll.-CH-CH, x -CII i -CB (OH) - CD t- Y 3; \t 
fi.-CO-R.^^L. 8, 1*7** t> V^^^L> Ytt 
^oyyH?» 7>a*>^. -0-B. Xli-N(R,) 
-R4 £ ^ "f . ) 
3 . %^Ol^fi8«Si9I 

^U/U, JBttllfl[4iCffSt4IIMiatt*M 
MBfcBMClSr 4, 



-183- 




h% m MUMtz&^z. & m % m m l tz r> m % + <d 



^*Wn 6362-138427(2) 

15 Jli * £ fct J(U & 3ft Jli A« & *!> «9 *l T ^ f£ ^ . 

1"4ft#»*Jiat^< tt£<fc*t«lB49*:ttA. 
*©— flUS ( I ) 3 -.s. h o -1,2,4 - h V 7 )i> 

it & % i) < ffi tt & *a oa 0 «k 1 m c *j r * as a tt s # 

N u N 0 x 

k 

XttAoy 7flX?£ fctt-C0-8i€wl,* 
R.ii-O-R, £ l*-N<l a )R, R « tt * & 8ff -7- x 

7 ;u * h t Ko + i/7;u*;i/>is x - -r 
^**-T*7^*ii/2SXttt Ka*S//i/«&tfx 
- r **$£**rr * 7 ^ R a «:;k£ 

Jft ^ x 7^+/ug* t kd*'>7/i/*;i/JS, x - 
f - £ * W f 4 7 ;u * A> ^ £ tz it t kb * i> /i> 
H&Cf x -ft 7 /u^*^ U 

R4tiR a T'^$ *l* £x $ fc tt-R»-H(R»)B, * * U x 



X, RaiR«XtiR»iRtttS^C*S^- 

Rtt. TkfcH^x 7vu*;uS, feKo + i/7*/* 
il/g. -CHi-CH-CHt . -CH«-Cfl(OB)-CH t - Y $ fc 1* 
Rb -CO-Ri R,tt7;^W/I^iU Ytt 

^dV7J^^. 7i/o^.>2 > -0-R, Xtt-N(R a ) 
-R« £^T. ) 

JUT* *»«BO»JEoa»«*tr4i ha h 
•J 7 7*-/Mfc£&co^TS¥i£r*. 

-f 7 7* f - iu , $ — y^;b> 7 ^ -N+^ik -* 
rfik ^-^f-^i/v ^ 7 * ^ 2-x^/i/^ + 

•>;u^/)<3&it'^n. t KD + ->7/t/*^5itt 
ti . 2- 1 K o 4 1 •> x ;u N 2- t K a * •> 7* a b* ju 
&1)<3r>lf bti. x ^7/u+^S 
itT«. > h*->x*/t/. xh + C/xf-;u. 7* 



h + ->if;K x h + •> x h t x -I 1 ;u $ # * *f 
4, n . t K a + > ;u Sl V x - r iu ^ * ^ t * 7 
>u -t S i: L T s 2- (2' - t K o * •> x h -t- •> ) 
x f- ;i/ ^ If h ti ^ . 

7 & <h L T tt x >^U7s X^UX. 

«V9 / * u y . 1.5-^* > u 7. 2.6-^7** u 
7 v *n * «> / ^ u v ^ ^< ^> if y> ii Z> ♦ 
^- * 7 ;u -t u 7 ^ i L X it . * x 

7->/^iim, 7 -tr f * ^ v ;u , 

7' a ^ ;i/ s 7 / /"J°'(/K > ^ ^ 'J o ;u v 
y/4 >f h if h H h . 

<bLTlX. 2- (3'-^ h o.5 , •7'D^.^ 1 2^4 , • h 
»i 7 •/ - A" r - <f iU) ftKi^ - ;u 7 $ K x 2- 
(3* - ^ h P-5'-7'Dt-l , ,2 , i r - h «J 7 / - H/ - 
r - -f ft «f >'X^ y — /u 7 5 K x 2 • ( 3 * - ^ h 
D-5 , -7 , ot-l , 1 2 , ,<'- h V 7 7' - JU-I ' - -< /u) 
h * >x -7-;u7 $ K> l-(3 , -> h ->-2*- 



-184- 




b K o * •> 7* D b* /U) -3- - h n -5 - 7' o q£ - 1 . 2. 4 

y 7 / - ^ - 5 - * >i/ jK y & > *■ ;u % 3 - - h u - 1 . 2 . 
4 - h V 7 / - to • 5 - - A to ** y fit > h * ^ x f- ;b 7 

2.4- h 'J 7 •/ - to-S- * toX yf&/ * to, I- (3' - 
> h -+ > - 2 ' - t K u * •> 7* o b* ;b) . 3 - - F a - 1 , 2 , 

4 . h y 7 •/ - ;u - 5 - * to # y > * ^ * i • > ^ 

-3-^ho-l.2.4 - h U 7 •/ - /U - 5 - * to # V & 
x ? y - to 7 $ K s l-(2 , t 3'-l**'>7 , at , /l/) 
-3- i h o -1.2.4 - h V 7 •/ - ;u-5 - * rt/ # 
x ? y - ;i/7 * K x l- (3' • / b * >-2' - b K a * 
i/ra f;i/)-3-i h a -1,2.4 - h 'J 7 -/-/I/-5- 
A/i/.fyS[x;; -^7 * K x l - (3 ' - 7 * I- * -> 

-2*-b Ka + >7*o f;u)-3-^ h a-I.2.4- MJ 
7 '/ - /l/ -5 ~ 1) toX yf&X f J - to 7 * K x l- (2* 

- t K d * -> x ?- ju) -3- h a . 1,2,4 - MJ 7 */ 

- ;u-5 - * toX y&x ^ y - ;u? * K > 1- (2' - b 
KD + >>xf ;uy;;i/A't-f ;i/ / ^;t/)-3-~ h n-1. 
2,4- h n 7 -/ - * -s - » x y & X ? ; - to7 $ 




mm 62-138427 (3) 

K v 3 • ~ I- a - 1 . 2. 4 - M)7'/-ji/.5-*;i/# y 
K->xf;u7 5 K v 1 - / b * is * toX - ju 
J - h □ -1.2.4 - b >J 7 •/- ;b-5- * to 

h -t > x * ;i/ 7 5 K * l - (2* - b K Q * *> 
x * ;t/ A ;u /< X- 4 A* > ;u) - 3 - - h a - 1 , 2 , 4 - h 
•J 7 •/ - /i/-5 - * toX y fi* > h -t- > x ;u 7 $ K s 
l- (N.N- b** (2' - b K a * -> x ? ;U) A ;u/n'X« >f 
/uy -3- - h n-l.2,4- b 'J 7'/-^-5- 

* A/ ;KV|SJ(> K'>lf^75 K x I - <3' - 7 »J 
if J -2* - b K n ^ •> 7* a b';u) -3- - h o -1.2,4 - 

I* 7 •/ - - * n> ** y K y h + '>xf ;i/7 5 
K x 1 - (2* - b K a * £/ x ;i/ ;u * << ju x 1- )i> ) 
-3 - ~ b a -1,2.4 - h V 7 */ - Jlt-ii- * Jit* yfit 
> K*>lf;i.7s Ks 1 - ( b K o + •> X h + •> 
■h tu# ^ ;u J * -3- - h a - 1,2.4 - h 'j 7 •/ - 
- 5 - * ;t/ ** y AS > h * ♦> x 7 ^ K . l - ( x 
h * •> x h * -> * ;u ^ ;u > f- ;u) - 3 - - h a - 1 , 2 . 
4- h 'J 7 •/ - ;u-5- -h jvX yf&S b * > x * ju 7 
$ K x 1 - ( b Kp + '/I h 4 ♦> x h + ^ * ;u # 
9-A/)-3-a ► a-1.2.4- h V 7V-/U-5- * 



;u y y h + •> x f- ;u 7 5 K . 1 - ^ f - iu -3 - - 
h a - 1, 2. 4 - h 'J 7 / - ^-5 - i) /I/*' yfi£*>"X ^ 
;-;i/7 5 Kx l-> *;u-3- - h a -1,2.4- h »J 
7 •/ - ;U-5 - * /Usff (2' .3* - >' b K a + •> 7* 

pf;i/7? K x 1 - (^/u* 'J ; »/u .-K ^. ;u / f- ;u) 
-3- ^ h ci -1.2.4 - H 'i 7 / - /l"5 - ^ ib# VfiS 
* >u*V K x 1 - ( 7 >" 'J / * /l' ** - ^ / * iU) • 
3- ^ h 0-1,2,4- b «J 7 •/ - i) JUX Vf&7 

•>' U l- (f'Oji/;* ;i/ .if ;u > * no -3- 

^ I- a -1,2.4 - h »J 7 •/ - ;b-5- * frX vfit^ 
U •>* K x 1 - (4 ' - > f - to f ^ 7 >' J i> & # - ^ > f- 
/I/) -3- - h o -1,2.4 - h V 7 / - to-5 - ii toX V 
gg (4 • - J * to b' v -J k ) x I - ( x x -> /u y; ;b /< 
^6 << )U/ 1- >u) -3- - b a -1,2.4 - h V 7 •/ - 
-5- ^ iU# y/l5'>'X ^^7 ^ Kx I -(■>'> ^-^7 
^ j 7* a b';u* ;u/\'-x- -f to / ^-;i/)-3- - h p-I.2 - , 
4 - b 'J 7 •/ - to - 5 - to X V fA *>' / f" /t/ 7 
a b* /U 7 $ K x I - ( X* /!/ * U y 7* o b* ;u * to /< * 
h a - U2.4 - h 'J 7 •/- A/-5- 
ij to X yfiSi* to X J 7' o b* ;i/ 7 5 K * «b 



Xx cn^0^b^«!i^7 $ y 

ig^0nJc-r^^<t ut«x ^^iifx SKtv 5i{t^< 
«ttx 55Kx fiffttx v yitt^<Dftf««l&cf*jSS!. 
7 # ab'^yftSx >.i^fi!x *xyfi$u i^g$[ v 7 
y f y&x ?LKx P - h ;n y x/u* yfiS^(D^r«| 

C tlbtoit&tyllt* («^(f > 3-- b a- 1,2,4 - 
h'J7 -/-;»/-5 ~ * a/** y«x Tz\t7 -7 

4 V M <t /n a yj ;i/ if y fi5 x X ^ to x * ft! ^0 * /I/ Hf 
yf^XXf^^J£^$-itx * <Z)^^3?C^ 7 
-7 4 Kftt*»tt; X b-.N a b K ') yffl*RJS* 

-itx ^©^^0?ci5l:t^ /i/.-K y«x 7 $ ysi^> 
4^(l7^a -/um^^/jD*r^^rr£: 7/u+uy 
* * * -f K ^ ft /ID L x -tr CD & £ 3? C itv T 7 > 

^«Cx *a9i©ft^ft*afttttt»ia«*iBr 



-185- 



W&M 1 

I-/ K->^i/ < f^;i//^/u-3-^ha-l,2,<- 
h 'J 7-/-il/-5-/>^»'yKy *'KP53g 

3- - h n -1,2.4 - h V 7 •/ - /1/-5- * 
>fiH.lg*-;^^*il/A75 K 10ml £ 
L. *'*<bt I- V * ^ 280 «**JjO;i. £fiT20# 

60-70 r t 4 i*HIR#Lfc, «ETCt8«* 

£ tfffe nil tfcD I .1 g *»fc. 

©ISJIU 1740c»-'k: x x r/^^S 

7t£ttlTr _C_H Jiii N_i£ 

BtKfit 34.4 3. 28 23.0 

nmm 34.2 3.26 23.3 

siiitfij 2 

1 ■ ( b K a j; > X * )U -h ju /<jt 4 }\> t f- ;u) -3- - 
Y a -1,2.4 - h 'J 7 •/ - - ^ii/,f ^X^/ 
- JU 7 $ h'0®m 



?$BBB3 62-138427 (4) 

vc^Wl, x- y x ? y - j\, 7 $ y 500 « £ 
Jjfl*. 70-80 * T 2 I* fill Bf* L fc. ps 

106 -108 r 0 

I R (KBrte) : 3350. 3300. 1670. 1560 . 1530. 

1320 1040 en"' 

5c£#W CJ£ HJi 

If-WB 36.0 4. 00 

ISiWffi 35.8 3.91 
3 

3-^ ho-1,2,4 - ;u-5 - a ;u Hf y f& / 



N K 
28.0 
27.9 



3- ~ h o -1,2.4 - MJ7'/-^.5-*^#ya 
•>x * v l g ^Jjll*. . 40-50 * T 2 n*l« 

a«©7$y&af?sjK*ia^uTx & & m # a 

I R : 3400. 1650. 1540 1120 c»-' 







c_% 


H % 


N % 






33.5 


4.19 


32.6 






33.8 


4.20 


32.3 



l-> h 4- *> a ;u .=. fl/ y ;u - 3 - h o - 1 . 2 . 4 - 
h 'J 7 */-;u-S- * Ji/* vf&A 1- * >x f ;u7 $ 
K.OBffi 

«»« 3 Tf»&*lfc{fc£ttl.25g *20«.l® 
*;i/*;ui.7 $ KtC?S«fU. 280 h 

#■> 1 .3g*JjD*.. 60-70*? 2 1*131181* Lfc. ft 
Afc£i8£L*:&? o d *;ui*TMai L. * □ a * 

I R : 3350. 1750. 1690. 1560. 1320. 1230&C* 



1130 c«-' 







c k 


H H 


N K 




ItBffi 


37.6 


4.53 


24.4 






37.8 


4.55 


24.7 



SilW 5 

l-CN.W-b'X ( b K a * > x y A/) y/;bA^>f;i/ 



-3 - J- h a -1,2.4 - h'J7V-/l/'S-^ 

SJiSW 4 Tft «bn/c^^^3530 w * * 4 * y 
3«icr8«b. - ;i/7 ^ v 1 g^JjDi70 

-80r t 2 H$ra1fi2l^ Ltz. V* yzmSLtz 

WL\%4 it (^'^ttSS: Dowcx 50w)T^ 

«ResWltt©*«*380 ^*»/n. 
I R -.3300-3450. 1650. 1550. 1310. 1 120&^' 
1070 en"' 





C K 


U H 


N % 




40.0 


5.56 


23.3 




40.4 


5.48 


23. 1 



SSiSW 6 ' 

1- / * ;u-3 - ^ h a >1 .2. 4 - h U 7 •/ - ;i/>5 - /> 
M'/K'>'i^ - 7 $ K <D S3 i§ 

l-> *Ji"3- - h o -1.2.4- h «i 7 /-/I/-5- 
* /i/ *' y fij / ^ /U470 m % 3 •> I O ^- * <> v c S 
y'i;;-/i/7 5 y300 ^^/JD^/C. 60- 



-186- 



?MflB3 62-138427 (5) 



*y£!fcflJI5 Dowex 50w) tSJll//: 

% > 9 J - ^ / -< * ** * ^ *5 W & L - 111 

-113 r o^felFOtt^fiK^fci* fc. * 

I R (KBrtt) :3300. 16G0. 1560 . 1310 ktf 
1040 cd" 

jcfctflfr ci M M 

StUfl 37.1 5.02 27.0 
XHtt 37.4 5.10 2G.8 

7 

1- > » ^-3 ~ ^ h o -1.2.4 - MJ 7 •/ - JU-S - * 
j: y & * y X £ J - iU 7 $ K <P S3 ia 

108 -ill t: ©&&ia*«>£fer4c«J*&fc . 

I R (KBr?£) : 3450 . 3250. 1690. 1560 . 1310 
1080 en" 

7C*5Mf CJ1 M M 

Steffi 33.5 4.19 32.6 
XMffi 33.1 4.12 32.9 



I - y -J- ;u-3 - «=- h p - 1 . 2. 4 - h'J7'/-^-5-^ 
Ji/ ;K y & - 2 . 3 - Z b E ° * > 7 ' IL^iLZ $ h. £ g 
ill 

y X ? y - 11/ 7 * yCfU, 2.3- >* k K a * > 
LT, ft £125 -126 t 0 te&Efc 0 £ ft 

1 R (KBrte) : 3350v 1690. 1560, 1320 





1040 


en" 










C K 


H H 


N H 






34.3 


4.49 


28.6 






33.8 


4.37 


28.2 



1- (3' - / Y * >-2' - b K o * C/ 7' a b JU) - 3- J. h 
p - 1 . 2 . 4 - h U 7 •/ - Jb - 5 - 1> i\> *' y ftg y ;u 0 

3- a h a - 1 . 2. 4 - h 'J 7 •/ - *-5 - * * # y S3 

y f-/^ 2 c . y 2* ^ v •> k - * 6 

&*'/<;i.0.2g*<i:'9.80t: T20tf III) 181$ L /c • 



^77 4-T«lffll, 1 .2g o&ferditf 0£>fc 



1 R : 3400. 1740. 


1560. 


1310. 1240 




1050 ca" 










C H 


H % 


N K 


si- isc (a 


36.9 


4.62 


21.5 




36.4 


4.75 


21.7 



I o 

1- (3' - y h j > -2' - b K o » -> 7* o fcT/u) - 3- h 

p - 1.2,4 - h ') 7 v' - ^-s - ii fr x y /£ x ^ y - 

;b7 3 K<P%ii£ 

tfjftffl 9 0ffc£1fc35O «tr£ + y 5 
a* L . * y x ^ y - /i/ 7 * y 500 «* £ Jju *. . 80 - 
ioo t T 3 tfliilfi&rcu fc. v*H*L. 
&U*y£tfSWJ]!j <^^tt»: Oowex 50w)?Jfiffl 
C % ^ a a * /i/ 2. / y ^ y - /u^JSCi'I^ftX i t T 
•> V * y /b ^ n -? h ^" 5 7 * - T to 33 L . 0.3 g 



1 R : 3300-3400. 


1675 




1555. 


1310. 


1120 


1060 c« 














C_ 


% 


H 


_% 


N % 


st n is 


37 


.4 


5. 


19 


24.2 




37 


. 1 


5. 


12 


23.9 



1 1 

1(3' - > h 4 >>2' - b K p * •> 7 p b'/u) - 3- ~ b 

0 -1,2.4 - b l ) 7 '/ — - iJ # V f\St is X ? J 

5 yt^ft^.. V x ^ y - ;i/ 7 

I R : 3250-3400. 1670. 1555. 1320. 1120 
BlV 1055 Co" 
7c£ttlfr CJi \l% n_% 

39.6 5.71 21.0 
%m{& 39.8 5.58 20.7 

33i£lfl 1 2 

1 - ( 2 ' - b K o 4- •> X f ■ ) - 3 ■ J» h o > 1 . 2 . 4 - ^ 'J 



-187- 




3-- h a -1,2,4- h V 7 V - /u-5- vu* 
/ * ;i/ 3 . 0 if . if U^^M K 1 . 53 « s t ^ 
l J Q J* / h * 4 K0.l6*^y-/b6iiC8 
ft?b. 50-55 r T l .SttBHftlfc. iSK^fflf* 
L^tt^ y M y-Cfk?{> Ls Jffi&GS#0di/£ftl.94 

g * ff . 

C ©±fl!ctt&tf * y x * y - ;i/7 $ V0.62g £ 
* yiOalCtttfl. 80-100 rT3l*RBK 

( ^ $ : Dowex 50w) T ft AS U & . £ o d * 
;u i. / y ? j - /u £ IIS IJfl r8 & <t L T ■> 'i 
o ~* h f 7 7 * - ?ttSL. St A 108 -110 r CO 

I R : 3400> 3250. 1670. 1555, 1320 & 
1060 cnr' 



7C % 'A ffr 





C K 


H % 


N % 




34.3 


4.49 


28.6 




34.0 


4.55 


28.8 



* ft a a ±e ft a ft «: tt atMtts c *? it * Jsrs 




MHO 62-138427 (6) 

TW20-10000 «e> riMfflTtt 0.5-10000 ofi s 
£fflT 1*20 - 10000 «gTA*>. Bffltt^ffltts m 
ttcfcfcfcKWotlKclI-** . ttaittotlSU 
R « 18 a * H H #fll!E* KlSUTfcE;***. 
* . * % 91 to ft £ «J co IS 4 JB a £ 14 c ft] ft 

HTc, *ft9lft4*©ttUHttB»Jfc*JlU< 
UttiH- 1 

V-79* * ^-XAi^i? -*fflflac*?tt*/ifc!tf 

ta«a»**** v-79«eo3io^fia^^ ^ 

jTr£££©W#ft£1&0 y 
UKfcftQb. 37r ?60#IBI»fflLfc». HfiT^ 

ftfeb. 1.6 Cy/5hC0l8a^T X *& * ffij a* L fc . 



til 11*2 c L /c & . #r £ ft £ *S £ •> + - u K A n . > 
*j J* 5 «l*jjflx37r T 7 B U 

Jt^ <h IT . ft£&£&*4*VM * 0 l*ftifiiti 
tf£Jjn;L. SUSTTUMlfc 4>©&tfSSi#£T 
7? Wi M L tz b © C -9 H T h ft 5* % \j o It . 

^^^TL^AaAJjruHaa : 0q (c y > StSO^K 

* £ # m £ 1 / 1 0 c ft * $ * ^ * ii) ^ !g tt m a * 

©mcot^.x) i ©itcor^.x/D,. 

TB«©tti colt (of.'.x/D.. ,0 ^jK^. ^n-f 

Sit (N.tftd S A « AUt) iJE^L^. 



^JSfefW- 2 

E M T - 6 Ml&Wm 1 0 s flfl^Balb/ C^ili-v 

ffici* L fc^ATfMWft^fti^ifellAJSTk^^^ 

HUJl^rtlx^ L (200og/kg) , 40^^tC450rad/^> 

70Mx^/-/i/T^l»i(a!fflLfcat:liO«a*« 
*3 © ♦} . UlStttM L h y r > y22oi i rPt^ b . 
505>R337X TBilHfc. ±S^^^K*). tflflafit 
£ ah ilW b . ffi S M £ & 5 cn co r v x -j- v ? y ix - 
h J: C fit d > / r ^ O i- 5 a I Z hu ?i tz ^i^gS ii 7s 

b^c. xia^M/iiL/cfiaiKsmoH^cissjs^ 
umzmmLtz. ^cois^ft^a - 2 izKt. 



-188- 



